phosphate is converted to acetyl-CoA by Pta (Fig. 1a ).
117
The proposed reaction for IseD, NAD -dependent oxidation of isethionate, with an optimal reaction pH of 10.0 (Fig. S4a ).
132
The rate of reaction was directly proportional to IseD added (Fig. S5 ). IseD exhibited Michaelis-Menten kinetics for both substrates (k cat = 9.9 S -1 , K m for sulfoacetaldehyde = 1.0 139 mM, K m for NADH = 0.1 mM) (Fig. 2c,d ).
140
To investigate the nature of the catalytic divalent metal required for M-ADH activity, 141 chelation and metal reconstitution experiments were conducted. Activity of as-purified IseD 142 was abolished upon chelation with EDTA (Fig. 3d ). Upon reconstitution with divalent metals, 143 the highest activity for isethionate oxidation was obtained with Mn 2+ (Fig. 3d) 
168
In the new IseD-dependent pathway, the electron acceptor for isethionate oxidation is subsequent assays, the reaction buffer used was 40 mM CAPSO at the optimal pH of 10.0.
232
To ascertain that the rate of reaction was directly proportional to IseD added, the 
Assay for sulfoacetaldehyde reduction by IseD

239
The substrate sulfoacetaldehyde was introduced as a bisulfite adduct using the method 240 reported by Denger et al. (22) . To determine the optimal pH for sulfoacetaldehyde reduction, was initiated by the addition of 300 nM IseD. The absorbance at 340 nm was monitored at 245 10s intervals for 1.5 min. In all subsequent assays, the reaction buffer used was 40 mM Tris-
246
HCl at the optimal pH of 8.0.
To determine the kinetic parameters for sulfoacetaldehyde reduction by IseD, the 248 concentration of one substrate was fixed (at 3 mM sulfoacetaldehyde or 0.4 mM NADH),
249
while varying the concentration of the other substrate. 
267
The defined medium used in growth studies was a modified DSMZ medium 1208, omitting samples that were as-isolated, EDTA-chelated, and reloaded with different divalent metals.
341
Black dots represent individual data points of the triplicate experiment. 
